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DETAILED ACTION 

Examiner acknowledges the response filed on 12/07/2007 containing remarks. 
The remarks were found to be unpersuasive, and therefore, the rejection is maintained. 
Examiner's response to the remarks follows the rejection: 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1. Claims 13-18, 20, 21, 25-27 and 34-41 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over McKinney (US 4061562) in view of Khan (US 6059957) and 
Gomi (US 3689401). 

2. With respect to claims 1 3-1 7, 24, 36, 37 and 41 , McKinney discloses a process 
comprising the hydrodesulfurization of a residual oil in the presence of hydrogen, 
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passing the desulfurized oil and hydrogen containing gases to a thermal cracking step, 
and the thermal cracking of the residual oil in a riser reactor at temperatures of between 
about 1300 and 2500 degrees F for a residence time between about 0.05 to 2 seconds, 
where the product is immediately quenched upon leaving the riser (see McKinney, 
column 4, lines 26-41 and claims 1-10). 

McKinney does not disclose where the heavy oil upgrading process stabilizes the 
quenched oil product at a temperature below 850 degrees F for 1-60 minutes to form a 
stabilized oil product and produces 95-wt% or greater liquid products. 

However, Khan discloses upgrading heavy oil into lighter oil with a 0.97-wt% 
liquid product (see Khan, column 2, lines 40-42 and Table 6, where the liquid weight is 
178.8 gm and the gas weight is 4.51 gm). 

Khan discloses that it is preferred for gases derived from the upgrading process 
to be separated and recycled back into the process (see Khan, column 6, lines 38-46). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney to include upgrading heavy 
oil into lighter oil with a 0.97-wt% liquid product in order to recycle the gas back into the 
process. 

Also, Gomi discloses stabilizing products from thermal cracking by subjecting the 
product to temperatures between 40 and 200 degrees C for 0.1 to 2 hours (104-392 
degrees C for 6-120 minutes) (see Gomi, column 3, lines 10-30). 

Gomi discloses that thermally unstable substances are converted into resins 
when heated and can cause plugging of pipes (see Gomi, column 3, lines 54-60). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney to include stabilizing 
products from thermal cracking by subjecting the product to temperatures between 40 
and 200 degrees C for 0.1 to 2 hours in order to prevent the products from producing 
resins and plugging pipes. 

3. With respect to claims 1 8 and 40, it would have been obvious to modify the 
McKinney reference to include where the product is recycled because such a step is 
known in the art to reduce waste. 

4. With respect to claims 20 and 21 , McKinney in view of Khan and Gomi disclose 
everything in claim 16, but McKinney does not disclose where at least 30 percent of the 
total upgrading of said heavy oil occurs in the stabilization step. 

However, Gomi discloses a stabilizing step following thermal cracking that is 
performed under the same parameters as the claimed stabilization step (see Gomi, 
column 3, lines 20-25 and paragraph 9, above). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney to include where at least 30 
percent of the total upgrading of said heavy oil occurs in the stabilization step because 
both applicants invention and Gomi disclose thermal cracking followed by a stability 
step and the stability step of Gomi is operated under the same conditions as Gomi. 
Thus, the stability step of Gomi should produce similar products of the claimed 
invention, such as where at least 30 percent of the total upgrading of said heavy oil 
occurs in the stabilization step. 
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5. With respect to claim 25, McKinney in view of Khan and Gomi disclose 
everything in claim 16 (see paragraph 9), but McKinney does not disclose where the 
hydrogen containing gas is syngas produced primarily from air as an oxidizing agent, 
where the syngas contains hydrogen gas. 

However, Khan discloses where the hydrogen containing gas is syngas produced 
from oxygen as the oxidizing agent, where the syngas contains hydrogen gas (see 
Khan, column 2, lines 5-7 and column 4, lines 4-8). 

Khan discloses that syngas is obtained by a reaction in the process and is used 
to supply hydrogen to the reaction and that hydrogen not generated in the refinery must 
be preheated (see Khan, column 1, lines 57-67 and column 3, lines 59-65). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney to include where the 
hydrogen containing gas is syngas produced from oxygen as the oxidizing agent, where 
the syngas contains hydrogen gas in order to avoid preheating the hydrogen. 

6. With respect to claims 26 and 27, it would have been obvious to one having 
ordinary skill in the art at the time of the invention to modify the process of McKinney to 
include pressures within the claimed range in order to achieve desired results. See 
MPEP 2144.05 II. A. 

7. With respect to claims 34 and 35, McKinney in view of Khan and Gomi disclose 
everything in claim 16 (see paragraph 9), but McKinney in view of Gomi and Khan do 
not disclose where the reaction severity index of the stabilizing step is below 200 
seconds. 



Application/Control Number: 10/657,360 Page 6 

Art Unit: 1797 

However, Gomi discloses a stabilizing step following thermal cracking that is 
performed under the same parameters as the claimed stabilization step (see Gomi, 
column 3, lines 20-25 and paragraph 9, above). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney in view of Khan and Gomi to 
include where the reaction severity index of the stabilizing step is below 200 seconds 
because both applicants invention and Gomi disclose thermal cracking followed by a 
stability step and the stability step of Gomi is operated under the same conditions as 
Gomi. Thus, the stability step of Gomi should be performed under similar conditions as 
Gomi, which would mean that the reaction severity index of the stabilizing step is below 
200 seconds. 

8. With respect to claims 38 and 39, McKinney discloses where the cracking 
process is a thermal cracking process that includes where the feed contacts hot solids 
in the amount of at least 1 weight percent of the feed (see McKinney, column 5, lines 1 - 
5 and claim 1). 

9. Claims 22, 23, 32, and 33 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over McKinney in view of Khan and Gomi as applied to claim 16 above, 
and further in view of Gregoli (US 6016868). 

10. With respect to claims 22 and 23, McKinney in view of Khan and Gomi disclose 
everything in claim 16 (see paragraph 9), but do not disclose where the process 
produces less than 1 wt% of C1 to C4 hydrocarbons. 
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However, Gregoli discloses a product containing 1 .12 wt% of C1-C4 
hydrocarbons (see Gregoli, column 26, Table 10 and MPEP §2144.05). 

Gregoli discloses that the hydrocarbon gases are removed from the processed 
oil before the product oil is obtained (see Gregoli, column 13, lines 1-30). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney in view of Khan and Gomi to 
include a product containing 1 .12 wt% of C1-C4 hydrocarbons because most of the C1- 
C4 hydrocarbons are removed from the product oil as a gas. 

1 1 . With respect to claims 32 and 33, McKinney in view of Khan and Gomi disclose 
everything in claim 16 (see paragraph 9), but do not disclose where the process 
produces 1050 degrees F conversion of greater than 35-wt%. 

However, Gregoli discloses a process that produces a 975 degree F conversion 
of 50% (see Gregoli, column 22, Table 6 and MPEP §2144.05). 

Gregoli discloses that increased hydrogen improves product quality (see Gregoli, 
column 23, lines 26-28). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney in view of Khan and Gomi to 
include a process that produces a 975 degree F conversion of 50% so that the product 
produced is of an improved quality. 

12. Claims 19 and 29-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over McKinney in view of Khan and Gomi as applied to claim 16 above, and further in 
view of Benham (US 6004453). 
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13. With respect to claim 19, McKinney in view of Khan and Gomi disclose 
everything in claim 18 (see paragraph 9), but do not disclose where the total mass flow 
rate of feed oil provided to the thermal cracking step is at least 10 times greater than the 
first flow rate of the fresh feed stream. 

However, Benham discloses that the product yields of distillate increase as the % 
of gas recycle increases (see Benham, Figure 7). 

Benham discloses that recycling heavy gas oil to the reactor allows for increased 
reaction temperatures without coke formation (see Benham, column 5, lines 20-25). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney in view of Khan and Gomi to 
include where the thermal cracking step is at least 10 times greater than the first flow 
rate of the fresh feed stream because product yields improve as the recycle rate 
increases and recycling heavy gas oil to the reactor allows for increased reaction 
temperatures without coke formation. 

14. With respect to claims 29-31 , McKinney in view of Khan and Gomi disclose 
everything in claim 16 (see paragraph 9), but do not disclose where the process 
produces less than 0.1 wt% of coke on a fresh feed oil basis. 

However, Benham discloses a process that produces no coke (see Benham, 
column 4, lines 36-41). 

Benham discloses that coke formation can create a problem of limiting reactor 
temperatures (see Benham, column 5, lines 1-9). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney in view of Khan and Gomi to 
include a process that produces no coke in order to prevent reactor temperatures from 
being limited. 

15. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
McKinney in view of Khan and Gomi as applied to claim 27 above, and further in view of 
Fuderer (US 4822521 ). McKinney in view of Khan and Gomi disclose everything in 
claim 27, but do not disclose where the steam to hydrocarbon ratio used to produce 
syngas is from 0.5:1 to 2.0:1 . 

However, Fuderer discloses producing synthesis gas with a steam to 
hydrocarbon ratio of 2:1 (see Fuderer, column 2, lines 13-15 and column 1, lines 26-29). 

Fuderer discloses that conventional steam reforming is conducted with a steam 
to hydrocarbon ratio of 2:1 (see Fuderer, column 1, lines 26-29). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of McKinney in view of Khan and Gomi to 
include producing synthesis gas with a steam to hydrocarbon ratio of 2:1 because it is 
conventional to use such a ratio in steam reforming. 

Response to Arguments 

Applicant first argues that the McKinney reference teaches against the current 
invention by not providing a hydrogen containing gas to the cracking step. Applicant 
argues that McKinney discloses that the hydrogen containing gas is removed prior to 
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the cracking step. However, the hydrogen removal step is optional according to 
McKinney (see McKinney, column 12, lines 31-34 and column 14, lines 36-47). 
Therefore, McKinney teaches that it may be desired to send the hydrogen containing 
gas to the cracking step. 

Applicant next argues that the prior art does not disclose at least 80 wt% liquid 
products. According to In re Sussman, 60 USPQ 538 (CCPA 1944), "if applicant 
obtains a new product. ..it must be due to some step not included in the claim." 
Therefore, the patentability of process claims is determined by the steps recited, not the 
products produced by the process. 



Conclusion 

16. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN C. DOUGLAS whose telephone number is 
(571)272-1087. The examiner can normally be reached on 7:30 A.M. to 4:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on 571-272-1444. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Glenn A Caldarola/ 
Acting SPE of Art Unit 1797 

JCD 

3/14/2008 



